MEASUREMENT OF THE MECHANICAL PROPERTIES
The well-known electric-field-induced resonance method [1] [2] [3] [4] was mainly employed in our experiments for measuring the Young's modulus of copper microwires. The Young's modulus of an individual microwire can be obtained where constant β is 1.875 for the first harmonic mode. L, D, and ρ are the length, the diameter, and the mass density of the beam respectively. υ is the natural resonance frequency of the beam. It is notable that the accurate measurements of beam size and the natural frequency are essential for reaching the exact Young's modulus. Figure S1 shows a single microwire with 100 μm length, 0.85 μm diameter and the natural resonance frequency approximates to 44 kHz. Therefore, the Young's modulus of the copper microwire is 122.6 GPa near bulk copper from the equation (S1). The bias voltage was V = V s +V d sin(2πυt), V s is a constant voltage (50 V) and V d is a small excitation voltage (5 V).
